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INTRODUCTION:

Addressing patellofemoral instability in the skeletally immature patient population has historically posed challenges as it is
essential to respect the growth plates to avoid growth arrest and subsequent associated complications. Medial
patellofemoral ligament reconstruction (MPFL-R) is an effective procedure to address patellar instability, but in skeletally
immature patients, standard anchor placement is often modified to avoid violation of the distal femoral physis. The
purpose of this study was to compare post-operative outcomes between skeletally immature and skeletally mature
patients who underwent isolated MPFL-R.

METHODS:

This study represents a subset of patients from the prospectively-collected multi-center Justifying Patellar Instability
Treatment by Results (JUPITER) cohort study, which utilized pre-defined research questions and hypotheses for inclusion
— inclusive of the forthcoming analysis. Twenty-three surgeons from eleven academic centers throughout the United
States enrolled patients with a primary complaint of patellar instability and performed indicated procedures as guided by
their specific training and clinical indications. Inclusion criteria were patients who underwent a primary, single-stage,
isolated medial patellofemoral ligament reconstruction (MPFL-R) without concomitant boney procedure from a period of
January 2017 through July 2022. Patients were excluded if there was no discrete treatment data, if there was no known
skeletal maturity status, and if there was no modification listed to address placement of the femoral tunnel in a skeletally
immature patient — in order to reflect clinical equipoise.

Collected patient data included age, sex, BMI, and Beighton score. Radiographic parameters included Caton-Deschamps
Index (CDI), tibial tubercle-trochlear groove distance (TT-TG), axial width of the patellar tendon beyond the lateral
trochlear ridge (PT-LTR), and trochlear crossing sign. Surgical data included MPFL-R graft type and concomitant
procedures. Collected patient-reported outcome measures (PROM) include KOOS Pain, KOOS Symptoms, KOOS ADL,
KOOS Sport/Rec, KOOS QOL, KOOS JR, Pedi-FABS, Pedi-IKDC, Banff Patellar Instability Index 2.0 (BPII 2.0), and
Kujala at baseline, one, two, and five years.

Statistical Methods

Paired and unpaired t-tests were employed to assess the difference in means between the two groups or over time, where
appropriate. Chi-square test of independence to examine the discrepancy in frequencies between the two groups.
RESULTS:

814 patients (16 + 3.6 years old, 59.2% female) underwent isolated MPFL-R from January 2017 through July 2022. 319
(39%) of these patients were were skeletally immature at the time of surgical intervention. When compared to skeletally
mature patients, skeletally immature patients were younger (13.7 = 1.9 vs. 17.5 + 3.7 years, p < 0.0001), more often male
(50.8% vs. 64.7%, p = 0.0002), and had a lower BMI on average (22.2 + 5.4 vs. 25,5 + 5.8, p < 0.0001). Skeletally
immature patients also were found to have increased incidence of patella alta (71% vs 67%, p < 0.0001) and a higher PT-
LTR (9.9 + 6.5, 7.9 + 6.5, p = 0.0396) than skeletally mature patients. There were additional significant differences in graft
type (less autograft, more tibalis anterior and semitendinosis), Skeletally immature patients had lower rates of
chondroplasty (32.3% vs. 46.7%, p < 0.0001) and higher rates of osteochondral fracture treatment (17.5% vs. 9.9%, p =
0.0018) than skeletally mature patients.

Skeletally immature patients experienced significantly more post-operative recurrent instability (12.5% vs. 7.0%, p =
0.0126, at a mean time of 27.8 months) than skeletally mature patients. There was no significant difference in rates of
return-to-sport between the two groups (p = 0.2136).

There were no significant differences in baseline PROMs between the two groups. At 1 year post-operatively, skeletally
immature patients had higher KOOS Pain, KOOS Symptoms, KOOS ADL, KOOS JR, and Pedi-IKDC(p < 0.05) but this
significant was not maintained at 5 years. The difference in Pedi-FABS between the two groups persisted through 5 years
post-operatively.

DISCUSSION AND CONCLUSION:

Skeletally immature patients experienced post-operative recurrent instability at a higher rate than skeletally mature
patients. The rates of recurrent instability are consistent with the current published literature. Interestingly, the rate of
recurrent instability is lower than reported in previous literature, potentially representing an improvement in isolated MPFL-
R techniques over time. The greater PROMs for skeletally immature patients at 1-year that becomes similar at 2 and 5
years may represent faster recovery in the immediate post-op period for the younger population, which balances out over



time. Future studies may allow for an attempt to discern a difference in outcomes based on type of physeal-sparing
technique.

- Table 1. Patient Toties * Table 2. Recurrent Instability and Return to Sport *
Variable Overall Immature Mature
Patient Characteristics and Variable Overall Mature P-value
Clinical Data =814 n=319 n=495 &
SomeEOAR Post-Operative Recurrent
e 1399 3@ B s e 3R Instability 75 9.2) 40 (12.5) 35 (7.1)  0.0126
Female 48200 5921 16200 5078 32000 6465 Time of Recurrent
Male 32800 4029 157.00 4922 17100 3455 Instability (months) 27.86 17.07 27.89 1569  27.82 18.76 0.676
Other 1.00 0.12 0.00  0.00 1.00 020
Unknown 300 037 000 0.00 3 06l Return-to-Sport 302 (92.4) 138 (94.5) 164 (90.6)  0.2136
BMI 2421 585 2219 540 2549 576 “ Continuous variables are reported as mean + SD, while categorical variables are reported as No.
Beighton 390 290 371291 399 290 (%).

Beighton> 5
No 29900 5652 10400 60.82 19500 5447
Yes 23000 4348 6700 39.18 16300 4553

Radiographic Characteri
=]
Alta (CDI>12)

No 18200 5688 5400 4320 12800 6564
Yes 13800 4313 7100 5680  67.00 3436

TT-1G 1349 630 1367 424 1337 738
PT-LTR 871 657 987 652 788 650
Trochlear Crossing Sign
No 9100 5141 4000 5797 5100 4722
Yes 8600 4859 2900 4203  57.00 5278

MPFL-R Graft Source
Allograft 47000 5774 19800 6207 27200 5495
Autograft 34400 4226 12100 3793 22300 4505
MPEL-R Graft Type
Semitendinosis 47000 57.74 19100 5987 27900 5636

Gracilis 19400 2383 5300 1661 14100 2848

Hamstring (unspecified) 1200 147 700 219 500 101
Tibialis Anterior 11200 1376 6200 1944 5000  10.10
Peroneus Longus 2400 295 400 125 2000 404
Quadriceps (soft tissue) 200 025 200 063 000 000

Concomitant Procedures
Arthroscopy
No 2100 260 900 285 1200 244
Yes 78600 9740 30700 97.15 47900  97.56



